Abstract The current experiment was conducted to control the root-knot nematode; Meloidogyne incognita infecting Thompson seedless grapevines by using eight treatments as follows: some bioagents (Trichoderma harzianum and Arbascular mycorrhizae), some plant oil extracts (orange oil extract and jojoba oil) and plant aqueous extracts (Origanum majorana and Tagetes erecta) in comparison with oxamyl (24% EC) on grapes infected with root-knot nematode to determine its impact on growth and yield of grapevines during two successive seasons (2009 and 2010) under field conditions. The chosen vines were 10-year-old grown in a sandy soil in a private vineyard located in Alexandria-Cairo road, spaced at 1.75 · 2.75 m and irrigated by drip irrigation system where the cane was pruned and trellised by the Y shape system. Bioagents and plant aqueous extracts were added to the soil under the vines three times/week after bud burst. Results showed that all the treatments had a significant effect in reducing the total population and build up of root-knot nematodes, M. incognita in both soil and rots especially after the 3 months from the time of application. In addition they had increased the physical characteristics of both clusters and berries, vegetative growth parameters, macro nutrient content and yield of Thompson seedless grapevines during two studied seasons (2009 and 2010) under field conditions. Both jojoba oil and orange oil extract were the most effective treatments in reducing total population and rate of build up of M. incognita in both soil and roots up to the harvesting time. They also increased cluster weight, number of clusters, yield per vine as well as enhancing the physical characteristics of berries, TSS % TSS/acidity ratio whereas, acidity was decreased in berry juice and improved vegetative growth parameters and increased the total surface area/vine, wood ripening coefficient, total chlorophyll and percentages of total nitrogen, phosphorus and potassium of leaves. Data of root growth parameters showed that the extension of fine roots through the vertical direction (root density) expressed as length of the fine roots were significantly higher at (30 cm) depth in the soil profile, the horizontal extension of fine roots was more concentrated at the distance of (50 cm) from the vine trunk. All treatments recorded the highest values of medium roots and large roots in both horizontal and vertical directions as compared with the control but lower than oxamyl treatment. On the other hand, the treatments with bioagents (T. harzianum and A. mycorrhizae) were in the intermediate rank, whereas, treatments of plant aqueous extracts (O. majorana and T. erecta) were the least effective in both seasons. It can be concluded that jojoba oil and orange oil extract were the best safe treatments compared with oxamyl (24% EC) in reducing total population and rate of build up of root-knot nematodes, M. incognita and improving fruiting of vines yield and quality of the berries of Thompson seedless grapevines. 
Introduction
Grape (Vitis vinifera L.) is considered as one of the most important, favorable and economic fruits in Egypt. Thompson seedless is still one of the most leading group cultivars in Egypt and all over the world.
Nematode problems are considered one of the greatest challenges facing the expansion of viticulture plantations in Egypt. Root-knot nematodes, Meloidogyne spp., are considered one of the most economically important and complex groups of plant parasitic nematodes causing damage and high yield losses on most cultivated plants throughout the world especially in the developing countries (Netscher and Sikora, 1990) as well as it caused problems in grape production especially in sandy soil in Egypt. In Egypt, severe nematode infestations forced grape growers to uproot their grapevines and obliged them to let the land lie fallow for many years before replanting. The world estimated losses due to nematode damage ranges from 12.5% to 20.0% of vine growth and productivity (Kesba, 1999) . Also, (El-Gendy and Shawky, 2006) reported that Meloidogyne incognita causes damage to superior seedless grapes.
Nowadays, nematologists all over the world are kept searching for alternative control measures to avoid soil pollution with nematicides and subsequently the hazardous effects due to its residues. Also, in recent years, the awareness of the nematicides hazards to humans and environment has directed the attention towards soil-borne antagonists as an alternative method to chemical control. In addition, use of chemical nematicides is prohibited in organic farming. Therefore, there is a need to develop alternative, environmentally friendly management tactics for plant-parasitic nematodes (Noling and Becker, 1994) . Application of microorganisms antagonistic to Meloidogyne spp., or compounds produced by the microbes, could provide additional opportunity for managing the damage caused by root-knot nematodes to grapes crops.
Recently, numerous research papers have focused on biological control agents with the objective of controlling the parasitic nematodes and to overcome the nematode damage by using mycorrhizal fungus (Babu and Suguna, 2000; Duponnois and Plenchette, 2003; Serfoji et al., 2010; Soliman et al., 2011) . Trichoderma harzianum acts through different mechanisms including mycoparasitism, also through the production of antibiotic substances (Benhamoud and Chet, 1993) . T. harzianum also acts through the production of destructive enzymes i.e., chitinase (Faruk et al., 2002; Siddiqui and Shaukat, 2004; Shawky and Abd El-Moneim, 2005; Sahebani and Hadavi, 2008; Abd El-Moneim et al., 2010) .
Some investigators controlled plant parasitic nematodes by using some essential plants oils and medicinal plants such as: jojoba leaf extracts (Abd-Aziz et al., 1996; Amin, 1999; El-Nagdi, 2005; El-Nagdi et al., 2009) . Plant medical oil of jojoba oil was analyzed by GC and GC/MS techniques which revealed that; Egyptian jojoba oil is composed of Eicosenyl oleate (C-38, 7%), Eicosenyl eicosenoate (C-40, 30%), Docosenyl eicosenoate (C-42, 52%), Eicosenyl docosenoate (C-42, 9%) and Docosenyl docosenoate (C-44, 2%) . Orange oil could provide abundant sources of secondary metabolites and enhance biological activities against the target nematode .
The impact of aqueous plant extracts on plant parasitic nematodes has been reported by several authors. Plant extracts of Tagetes erecta has nematicidal effect on root-knot nematode (Kimpinski et al., 2000; El-Hamawi et al., 2004; Verma, 2006; Khalil and Shawky, 2008) . Also, plant extracts of Origanum majarana containing some substances reduce the nematode populations (Saravanapriya et al., 2004; Shawky et al., 2010) .
The present work was also carried out to throw some light on the impact of some non-chemical materials control agents namely (bioagents, plant oil extracts and plant aqueous extracts) in comparison with oxamyl as a nematicide in controlling root knot nematode; M. incognita in Thompson seedless vineyard, as well as their effect on vine yield fruit quality.
Materials and methods
This investigation was conducted in an infested vineyard with M. incognita for two successive seasons (2009 and 2010) on 8-years old Thompson seedless vines in a private vineyard situated at Alexandria-Cairo desert road (78th kilometer).
The vines were of almost similar vigor, supported by the Y system 1.75 · 2.75 m apart. One hundred and twenty Thompson seedless grapevines grown in a sandy soil were chosen (eight treatments · three replicates · five vines/replicate in randomized complete blocks design the mixed pruning system of pruning was applied where the vine load was 72 buds (six canes · 12 buds each). Pruning was carried out at the first week of January. All vines received similar and regular agricultural practices.
In this study eight treatments were tried as follows Bioagents micro-organisms (T. harzianum and Arbascular mycorrhizae) Plant oil extracts (orange oil extract and jojoba oil (Simmondsia chinensis L)) Plant aqueous extracts (marjoram; Origanum majorana and marigold; T. erecta) Oxamyl (24% EC) as nematicide Check treatment with nematode only Preparation of the bioagents, plant oil extract and plant aqua extracts
The isolate T. harzianum was obtained from the Central Laboratory of Organic Agriculture, Agricultural Research Center, Giza, Egypt. The concentration of T. harzianum was 5 · 10 6 cfu. The isolate of A. mycorrhizae was obtained from Soils & Water and Environment Research Institute, A.R.C., Giza, Egypt. The concentration of A. mycorrhizae (AM) fungi was mixed spores from genera (Glomus, Gigaspora and Acaulospora) (500 spores/g) at the concentration (100 g/vine).
The treatment of orange oil extract was a commercial product obtained from Florida Chemical Company, USA. The concentration of orange oil was 2 ml/100 ml water. Also, the treatment of jojoba oil (jojoba (S. chinensis Link)) was used as a commercial product at the concentration 2 ml/100 ml water. Both treatments were applied as liquid formulations (2 ml/vine) (equivalent to 2 l/feddan).
Fresh leaves of two plants were collected and transferred to Nematology Laboratory of Plant Pathology Res. Inst., A.R.C., for extraction. The tested plants were marjoram; O. majorana and marigold; T. erecta. Standard leaf extracts were prepared by crushing and dissolving 20 g. of leaves in 100 ml distilled water separately. The resulting solution was then centrifuged at 5000 rpm for 5 min. The supernatant was filtered through a layer of muslin cloth, and dilution of 20% was prepared from each standard. The rate of application for each plant aqueous extracts was (100 ml/vine). Also, oxamyl (vydat; 24% EC) as nematicide at the recommended concentration (24% EC) at the rate of application (5 l/600 l water/fed).
All treatments were added after bud burst. Bioagents and plant aqueous extracts treatments were applied every week for 3 weeks (three times) at the same concentration whereas both oxamyl (24% EC) and plant oil extracts were used once at the recommended concentration.
Determination of nematodes in both seasons
Every month nematode populations in both soil and root including number of second stage juveniles/250 g in soil, developmental stages, females, egg-masses/g root and eggs/egg-mass were determined after treatments up from the bud burst to the harvesting time. The nematode population in an aliquot of 250 g soil was extracted by sieving and decanting techniques (Barker, 1985) . Roots were stained by acid fuchsin in acetic acid according to Byrd et al. (1983) , and examined for counting the number of developmental stages and females/g root. Egg masses, eggs/egg-mass of M. incognita were extracted by using sodium hypochloride (NaOCl) method as described by Hussey and Barker (1973) . The nematode population in both soil and roots was calculated as a nematode reduction (%) according to Henderson and Tilton formula (Puntener, 1981) .
Efficacy % = 100 · [1 À (Total nematode population of treated vines after application · Total nematode population of check vines before application)/(Total nematode population of treated vines before application · Total nematode population of check vines after application)].
Measurements of the following parameters were recorded in both seasons
Growth aspects (ultimate shoot length, total surface area of the leaves per vine (m 2 /vine) which were determined as follows: the mean leaf area multiplied by number of leaves/shoot by number of shoots per vine using leaf area meter) model CL 203, USA. Coefficient of wood ripening was calculated by dividing length of ripened part by the total length of cane (Bouard, 1966) . Root distribution in soil samples was collected using an auger (auger volume = 1153.8 cm 3 ) from four directions at 50 cm from vine trunk and from depth of 30 cm. Roots were classified into a fine roots (less than 2 mm in diameter) medium roots (2-6 mm and large roots more the 6 mm) length was recorded for each sample (Bohm, 1979) .
Chemicals analysis
Leaf pigments content (chlorophyll) were measured in the mature leaves of the sixth and seventh positions from the apex by using the nondestructive Minolta chlorophyll meter model SPAD 502 (SPAD is an acronym for soil plant analysis development (Wood et al., 1992) .
The leaves opposite the clusters where taken at full bloom and percentages of N, P and K contents were determined in the petioles of these leaves according to Wilde et al. (1985) .
Yield and physical characteristics of clusters
Harvesting took place in all treatments when TSS value in fruit juice reached about 16-17 (Tourky et al., 1995) . Yield/vine (kg) was determined as number of clusters/vine multiplied by the average cluster weight (g). Representative random sample of 12 clusters/vine were harvested to estimate average cluster weight (g).
Chemical and physical characteristics of berries
Berry total soluble solids (TSS %) was determined by hand refractometer and total titratable acidity as tartaric acid (%) was calculated according to (AOAC, 1985) , hence TSS/acid ratio, berry weight (g) and berry size (cm 3 ).
Statistical analysis
Data were subjected to analysis of variance (ANOVA) (Gomez and Gomez, 1984) and means were compared by using LSD at 5% level of significance.
Results and discussion
Estimating the efficacy of certain bioagents, plant oil extracts and plant aqueous extracts in comparison with oxamyl in controlling M. incognita
The effect on nematode population The efficacy of certain bioagents, plant oil extracts and plant aqueous extracts in comparison with oxamyl was tested under field conditions in two seasons (2009 and 2010) in an Comparative efficacy of some bioagents, plant oil and plant aqueous extracts experiment that lasted 4 months. Data in (Tables 1 and 2) showed that all tested treatments in both seasons were effective in decreasing the final nematode population and rate of build up of root knot nematode in both soil and roots. Total nematode population in both soil and root samples revealed the suppressive effect of all materials on the nematode counts. In general, the nematode counts were decreased gradually in both soil and root of the treated trees. All treatments performed decreasing in the total nematode population ranging between 490 and 1620 1 month after treatment in comparison to the control that reached up to 2460. Then, remarkable suppression in nematode counts obtained after 3 months in the total nematode counts in both soil and root samples. Data in (Tables 1 and 2 ) also revealed that both treatments of jojoba oil extract and orange oil extract resulted in the highest decrease in the total number of nematodes in both soil and root samples as soil application and the highest efficacy treatments reached to 83.8%, 82.4%, respectively after the T. harzianum acts through different mechanisms including mycoparasitism, also through the production of antibiotic substances (Benhamoud and Chet, 1993) . T. harzianum acts through the production of destructive enzymes i.e., chitinase (Bolar et al., 2000) . Trichoderma spp. can produce various toxin metabolites and different enzymes that improve photolytic activity of the antagonist and control of nematodes (Sharon et al., 2001; Faruk et al., 2002; Siddiqui and Shaukat, 2004; Shawky and Abd El-Moneim, 2005; Sahebani and Hadavi, 2008; Abd El-Moneim et al., 2010) . A. mycorrhizae had an effect on the decreased final M. incognita population and the rate of nematode build up in grape roots. Also, the physiological and biochemical changes caused by A. mycorrhizae in the host plant generally reduce the severity of nematode population (Timonen and Marschner, 2006) . A. mycorrhizae inoculation also increased phosphate-solubilizing microorganisms that cause an inhibitory effect on nematode development through the release of organic acids which is often accompanied with the release of other metabolites, mainly siderophores, phytohormones and lytic enzymes (Sundarababu et al., 2001; Akhtar and Siddiqui, 2008; Soliman et al., 2011) .
Commercial products of both jojoba and orange oils were effective in managing M. incognita in soil and roots on grapevines. These results agree with Abd-Elgwad and Omer (1995), El-Nagdi (2005), El-Nagdi et al. (2009) and Shawky et al. (2010) . The nematicidal effect of the tested oils may possibly be attributed to their high contents of certain nematicidal compounds such as oxygenated compounds which are characterized by both their lipophitic properties which enable them to dissolve the cytoplasmic membrane of nematode cells and their functional groups interfering with the nematode enzyme protein structure (Knoblock et al., 1989) . In addition, some of the recent hypotheses concerning mechanisms of action of plant oils include denaturing and degrading of enzyme action, and interference with electron flow in the respiratory chain or with adenosine diphosphate phosphorylation (Konstantopoulou et al., 1994) .
Plant aqueous extracts of both O. majarana and T. erecta decreased the build up of nematodes (El-Hamawi et al., 2004; Khalil and Shawky, 2008) . The active ingredients of O. majarana containing active substances i.e., thimol, alcavacrol, and alorzamanik acid. Also it contains pilot oil: major components, hydrates alsabinin, alcarvakrwol, inalol, flavonyat, alcaviien acid, alagoesarniek acid and triturbines (Saravanapriya et al., 2004) . T. erecta contains lemonene, linalool, tagetone, ocimene, d-phellaudrene, linalyl acetate, n-nonyl aldehyde,1,8-cineole ( Ploeg, 1999) . El-Hamawi et al. (2004) and Verma (2006) showed that the nematicidal compound (alpha-tertheinyl) is only released by active, living marigold roots.
The effect on growth parameters
Growth of the vine as influenced by different treatments was studied through several parameters which included shoot length, total leaf surface area/vine as well as wood ripening coefficient. Data presented in (Table 3) clarify the effect of bioagents (A. mycorrhizae, T. harzianum), plant oil extracts (jojoba oil, orange oil) and plant aqueous extracts (O. majorana, T. erecta) and oxamyl (24% EC) on the aforementioned growth parameters. It is clear that the greatest plant growth measurements were obtained with the plants exposed to jojoba oil, orange oil extract, and oxamyl (24% EC). Data showed that vines treated with both jojoba oil and orange oil were superior in these parameters. It was also observed that growth measurements were higher for vines which received the O. majorana of plant aqueous extracts than these subjected to T. erecta. On the contrary, the untreated vines produced the minimums values. Data in (Table 3 ) also declared that the application of all treatments to control M. incognita in soil and roots were significantly effective in increasing main shoot length, leaf area and coefficient of wood ripening as compared to the control.
The obtained results revealed that growth vigor (shoot length, total leaf surface area/vine) as well as coefficient of wood ripening were clearly affected by M. incognita which reduced the growth vigor as a result of nematodes injury to the roots (Anwar and Gendy, 1989 ) and improved these criteria by using (jojoba oil or orange oil) extract, bioagents plant aqueous extracts and a nematicide. Results obtained agree with those of Hashem et al. (2008) and El-Nagdi et al. (2009) . Also El-Shenawy and Fayed (2005) and El-Gendy and Shawky (2006) mentioned that bioagents caused the release of microelements and converted them to soluble forms of P, K and N which by their turn had a positive effect on the vegetative growth. It was noticed that in addition to the increased area of soil occupied by the roots be shown later on followed by the enhanced uptake of water and minerals. A remarkable decrease in nematode population was noticed and positively reflected on the improvement observed in vine growth.
Root distribution
Depth of the roots and their distribution in the soil profile are important to know the nematode populations of the root zone. Figs. 1-3 show depth of the roots and their distribution for the grapevine under different treatments.
Fine roots (root less than 2 mm in diameter) Data reported in Fig. 1 show that treatments through the two successive seasons resulted in an obvious increase in root growth expressed as root length. Also, the bulk of the roots are usually concentrated in the upper soil layer. Treatments of oxamyl, plant oils and bioagents recorded the highest values of roots being almost in the horizontal, as well in the vertical direction. In this concern the greatest amount of roots was observed within the 50 cm distance from the vine trunk and the 30 cm depth of soil surface. The positive effect of these treatments on the fine roots extension through the vertical and horizontal directions in the following descendincy order, oxamyl (24% EC), plant oil extracts (jojoba oil, orange oil), bioagents (A. mycorrhizae, T. harzianum) and plant aqueous extracts (O. majorana, T. erecta). Moreover, jojoba oil and orange oil were superior in producing higher values of fine root density. However, the minimum values of fine roots extension were observed on T. erecta as compared to the control vines.
Medium roots (roots 2-6 mm in diameter)
Results presented in Fig. 2 revealed that medium roots were significantly affected by different tested treatments the highest values resulted from jojoba oil and the lowest ones obtained from T. erecta as compared to control, while bioagents and plant aqueous extracts treatments ranked in-between. The data presented in Fig. 2 showed an obvious increase in medium roots either at 50 cm distances from vine trunk or at 30 cm soil depth.
Large roots (roots more than 6 mm in diameter)
The data in Fig. 3 revealed that, the highest values resulted from applying jojoba oil, orange oil extract, oxamyl, bioagents, and plant aqueous extracts whereas the lowest one was obtained from T. erecta as compared to the control. Generally results showed that the horizontal and vertical extension of large roots had a trend similar to that previously mentioned with fine and medium roots. The observed effect of plant oil extracts, bioagents and plant aqueous extracts on improving roots growth of vines might be attributed to absorption and translocation elements to roots. In addition, they can also break down certain complex minerals and organic substances in the soil and make it available to roots.
The obtained results are in agreement with those obtained by Kesba (2003) , Kimpinski et al. (2003) and Soliman et al. (2011) .
In addition, El-Gendy and Shawky (2006) emphasized that increasing the soil area occupied by the roots due to the application of bioagents, and natural plants, nematodes presented in the soil distribute over a considerably large area of soil. All treatments improved the minerals uptake and increased the size of root system and consequently increased the root surface adsorption (Ryan and Jones, 2004; Shawky et al., 2010; Soliman et al., 2011) .
Chemical characteristics of vegetative growth
Total chlorophyll It is clear from the data in Table 4 that total chlorophyll content in the leaves was positively affected by the application of the oxamyl, jojoba oil, orange oil extract, bioagents and plant aqueous extracts compared to the control. Application of the plant oil and oxamyl were superior to that of plant aqueous extracts in this concern. The maximum values of total chlorophyll were obtained in vines received jojoba oil while the minimum values were recorded in T. erecta treatment as compared to control. The effect of M. incognita on leaf photosynthetic pigments might be due to the lower ability of injured roots to absorb enough quantities of such elements as, nitrogen, zinc, iron and magnesium, necessary for pigments synthesis (El-Nagdi et al., 2009 ). These results are in harmony with those obtained by El-Shenawy and Fayed (2005) , El-Gendy and Shawky (2006), Shawky et al. (2010) and Soliman et al. (2011) who reported the stimulating effect of plant oils, bioagents and plant aqueous extracts on leaf total chlorophyll content.
Leaf mineral content
It is obvious from the data in Table 4 that using the Jojoba oil, orange oil extract, oxamyl, bioagents and plant aqueous extracts significantly responsible for increasing percentages of nitrogen in the leaves compared to the control. Using jojoba oil and the orange oil extracts were superior in increasing nitrogen level in the leaves. T. erecta resulted in the minimum nitrogen content in the leaves as compared with the control. It can be pointed out that the application of oxamyl, jojoba oil, orange oil, bioagents, and plant aqueous extract significantly increased the percentages of phosphorus in leaves compared with the control in both seasons.
It is evident from the obtained results that percentage of potassium in the leaves was significantly increased as a result of using the oxamyl, jojoba oil, orange oil extract, bioagents and plant aqueous extracts compared with the control. Application of jojoba oil extract was favorable in enhancing the percentage of potassium in the leaves.
The positive action of the studied materials in increasing leaf content N, P and K was in agreement with results of El-Gendy and Shawky (2006) and Abd El-Wahab et al. (2008) who reported that bioagents fertilizer enhance the nutritional status of the grapevines. Table 5 noticeably revealed that the studied treatments had pronounced and significant influence on the number of clusters (in the second season) and the yield per vine in both seasons. In addition oxamyl, plant oil extracts (jojoba oil and orange oil extract), bioagents and plant aqueous extracts significantly improved both number of clusters in 2010 season and yield in the two seasons compared with control. Number of clusters did not alter in the first season of study in response to the treatments. This can be explained in view of the fact that the cluster primordial has already been formed inside the buds in the preceding year. The highest increase in these characters was observed on vines received oxamyl, jojoba oil and orange oil extract. Unfavorable effects on yield and number of clusters/vine were observed in the untreated vines.
Yield attributes

Data in
Thompson seedless grapevines treated with plant oil effectively maximized the yield per vine while the lowest ones were obtained from plant aqueous extracts.
As for cluster weight (g), the effect of treatments goes in parallel to yield which was appreciably increased due to oxamyl (24% EC), jojoba oil, orange oil extract, bioagents and plant aqueous extracts compared with control, the highest increase in this character was observed on vines received oxamyl 24% EC, and jojoba oil and orange oil with no significant differences between them while the untreated vines gave the lowest values, in both seasons. This may be due to the negative effect of nematodes in reducing feeder roots, ability to withstand stress, and reduction in uptake of N, P, and K (Hashem et al., 2008) . The values of bioagents and plant aqueous extracts treatments ranked in between Table 5 .
The positive effect of plant oil extract, and oxamyl 24% EC, on yield structure as they improve absorption of water and elements from soil and increase in growth parameters (Nicol et al., 1999) .
The improving effect of jojoba oil, orange oil, oxamyl, bioagents and plant aqueous extracts on yield, number of clusters and cluster weight were supported by the results of ElGendy and Shawky (2006 ), Abd El-Wahab et al. (2008 and El-Nagdi et al. (2009) .
Physical characteristics of berries
Physical properties of berries, berry weight and size are important as parameters for quality. It is evident from Table 5 that the highest of weight and size of the berry were recorded from vines received oxamyl, jojoba oil and orange oil with no significant differences between them. This can be interpreted by the fact that berries on vines treated with plant oils tended to have higher contents of sugars and phenolic compounds. Generally, all treatments have significantly improved physical properties of the berries in terms of increasing berry weight and berry size as compared to the control. Application of both jojoba oil and orange oil were found to be superior in this connection. On the other hand, the lowest values of this estimate were gained by the treatments with plant aqueous extracts.
The improvement in berry weight and berry size in response to the all treatments might be attributed to their effect on improving the chemical properties of soil and enhancing growth parameters.
The obtained results are in agreement with those reported by El-Gendy and Shawky (2006) and Abd El-Wahab et al. (2008) .
Chemical characteristics of berries
Results in Table 5 indicated that TSS %, total acidity percentage and TSS/acid ratio were significantly affected by nematicide (oxamyl 24% EC), jojoba oil, orange oil extract, inoculation with bioagents (T. harzianum, and A. mycorrhiza) and plant aqueous extracts (O. majorana and T. erecta) in the two seasons of the study. The promotion on the total soluble solids, the ratio between the total soluble solids and the reduction on the total acidity were correlated with application of treatments. There was an outstanding promotion on the chemical traits of Thompson seedless grape by using jojoba oil. Varying the plant oil extracts source had a pronouncing influence on TSS %, TSS/acid ratio and the total acidity, application of both jojoba oil and orange oil gave the best results, while the plant extracts gave the minimum values in this regard. Unfavorable effects on fruit quality were observed in the untreated vines. These results were true in both seasons.
The positive effect of plant oil extracts, bioagents, plant aqueous extracts and a nematicide (oxamyl 24% EC) on berry chemical properties i.e., TSS %, TSS/acid ratio and the negative effect on acidity % in the grape juice could be attributed to The present data indicate that all the determined parameters were enhanced by the application of commercial products of both jojoba and orange oils, and jojoba oil extract was found to be the superior. From the above mentioned results, it can be concluded that jojoba oil and orange oil extracts, bioagents and plant aqueous extracts as an important sources of nutrients can improve the absorption of water and elements from soil and this is reflected on yield, cluster quality. These results agree with those obtained by Diedhiou et al. (2003) and Abd El-Wahab et al. (2008) .
Also, data revealed that all studied parameters were enhanced by the application of commercial products of both jojoba and orange oils. The results support our hypothesis that jojoba oil and orange oil could play an important role in the management of root-knot nematodes in Thompson seedless vineyards. The net impact of jojoba oil and orange oil are enhancement on vegetative growth, crop productivity and fruit quality of Thompson seedless grapevine, and induction of a remarkable reduction in nematode population in the same subject. Nicol et al. (1999) and El-Nagdi et al. (2009) found that jojoba oil foliar or soil drench applications were the highest safe for attaining best yield and its components as well as the best physical and chemical characteristics of berries.
Thus, it could be assumed that such soil additives counteracted the negative effect of nematodes by reflecting their efficacy on improving the nutrient availability and soil chemical and physical performance and thereby improving vine potential to stand such detrimental biotic agents in the soil. Such improvement can be expressed in terms of vine production and berry characteristics and increase the size of root system and consequently increase the root surface absorption.
Conclusion
From the results it can be concluded that commercial products of jojoba oil and orange oil had striking influence manifested in controlling root knot-nematode population; M. incognita due to the highest safe best treatments compared with oxamyl (24% EC) the lowest safe in addition to achieving the best yield and fruit quality.
